Exposure to RHP or BHE, but not to WHP, moderately decreased keratinocyte viability (Fig. 1a) . Proliferation/apoptosis assessment showed not significant differences (Fig. S1 ). RHP, and to a minor extent BHE, promoted expression of pro-inflammatory interleukins and oxidative damage, whereas WHP was ineffective. EDTA-treated compounds (RHP*, BHE* and WHP*) showed similar toxic or proinflammatory effects (Fig. S2 ).
| BACKGROUND
Epidermal melanins, whose production is regulated by a multidimensional hormone-related network, are commonly believed to provide protection against sunlight-induced burns, DNA damage and skin cancer, thanks to the broad absorption spectrum and the free radical scavenging properties 1,2 (s1-s4). Yet, evidences accumulating over the last decades have highlighted a much more controversial role of melanins in human pigmentation (s5). This holds particularly for redheads, who have a higher ratio of yellow pheomelanin to brown eumelanin (s6) and are at a greater risk for melanoma (s7, s8). Two UV-dependent pathways for the induction of melanoma have been identified, which revealed an unexpected and significant role for melanin in melanomagenesis. Nonetheless, direct relationship between sun exposure and melanoma is still missing, and issues have been raised of why melanoma is not restricted to sun-exposed areas of the body, and UV radiation signature mutations are infrequently oncogenic drivers.
4
Recently, the occurrence of UV-independent pathways of carcinogenesis was demonstrated by multiple experiments showing that an activating mutation of BRAF into red hair mice resulted in a high incidence of invasive melanomas in UV absence. In addition, pheomelanic mice's skin contained higher levels of oxidative DNA and lipid damage than albino-Mc1r e/e mice. 5 These data suggested that the pheomelanin pathway produces UV-independent carcinogenic contributions to melanomagenesis, probably by a mechanism of oxidative damage. 5 Although pheomelanin is not located in the nucleus, it might cause damage by promoting the formation of ROS, which could overwhelm cellular antioxidant reserves and cause oxidative damage to biomolecules. 6 Indeed, in vitro studies with synthetic pigments indicated that both eumelanin and pheomelanin are able to promote DNA strand breaks in the dark (s9) and even act as direct mutagenic agents by generation of CPD in the absence of UV. 7 The molecular basis to interpret the role of melanins in these processes was provided by in vitro experiments showing that, in the dark, natural and synthetic pheomelanins can sustain autoxidation of cellular antioxidants (GSH and NADH) with ROS production, 8 while both eumelanin and pheomelanin were shown to be redox-active by an electrochemically based methodology, with pheomelanin exhibiting a more oxidative redox potential (s10).
However, neither the effects of melanins at cellular level, nor the possibility that the pigment may display a pro-inflammatory activity, have been investigated.
| QUESTIONADDRESSED
Aim of our study was to test the ability of natural melanins to induce an inflammatory response on cultured keratinocytes and to affect the levels of endogenous antioxidants, independently from light exposure.
| EXPERIMENTALDESIGN
Immortalized keratinocytes were incubated in the dark with increas- 
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